Introduction
Recently, relevant changes have made organizational boundaries more fluid and dynamic in response to the rapid pace of knowledge diffusion (Chen and Chen, 2016; Woschke and Haase, 2016; Azaiez, et. al. , 2016) , innovation and international competition (CHESBROGH and ROSENBLOOM, 2002) . Since the last decades, business environment has been dramatically changed. This helps to reconsider how to succeed with innovation (HAYES and WHEELWHRIGHT, 1984) . Therefore, the supply of innovative products is presented as a quality standard in the race for pressing demands. It is feasible to offer innovative products as it enables companies to have incremental gains and competitive advantage, in particular industries dealing with radical innovations. Radical innovation is critical for many firms and for society (BAKER and SINKULA, 2002) . Although the importance of radical innovations is widely recognized, developing them is still rather poorly understood (SANDBERG, 2007) . Greater radicalness hinders the ability of rivals to learn about the innovation.
Radicalness in products innovation requires the combined effort of various innovative activities, a condition of limited resources. In this sense, the manufacturing system should not only produce high-quality products at the lowest possible price; it should also be able to react quickly to market changes, consumers preferences and a higher performance of manufacturing process flexibility (Lafou, et.al., 2016) , in an context of sustainability. Today, products are no longer judged by the price but the sustainable initiatives implemented by firms. Efforts to reduce the environmental impacts of manufacturing operations have traditionally been viewed as an obstacle to profitability and efficiency (HAMI, MUHAMADB, and EBRAHIM, 2014) . Achieving sustainable manufacturing or in an older perspective, sustainable manufacturing, has become the main part in many companies vision.
The economical and environmental benefits obtained as a result of having sustainable processes and products, have put this issue in the centre of attention during recent years.
There have been many strategies to achieve this goal and many efforts have been done to increase the sustainability of the products and processes (HAMI, MUHAMADB, and EBRAHIM, 2014) .
Deciding on an ideal balance regarding radicalness of product innovation and extensiveness of flexibility in sustainable manufacturing system is a complicated issue. This To achieve the research objectives, the remainder of this paper is structured as follows:
The next section will provide an overview of the relevant literature and concepts that will provide the theoretical lens through which the research is being viewed. The subsequent section of the paper focuses on the research method, findings and ends with a discussion. The implication significance, the limitations and recommendation for future research are then examined. The last section of this paper presents the conclusions.
Theoretical Background
Although the importance of radical innovations is widely recognized, developing them is still rather poorly understood. As such, radical innovation is a priority for some though not all firms, with the hope that radical innovativeness leads them to success (BAKER and SINKULA, 2002) . Many factors can be identified as being associated with the product innovation success as flexibility in manufacturing process (BARCLAY and BENSON, 1990; BRIX and PETERS, 2015) . Traditionally flexibility is interpreted as the ability of a system to change its behaviour without changing its configuration (WIENDAHL, et. al. 2007 ).
Chryssolouris defines flexibility of a manufacturing system as its sensitivity to change and states: "The lower the sensitivity, the higher the flexibility" (CHRYSSOLOURIS, 2006) . In Chryssolouris (2006) , flexibility is defined as "the sensitivity of a manufacturing system to changes. The more flexible a system, the less sensitive to changes occurring to its environment it is". Various types of flexibility are introduced in the literature. In Chryssolouris (2006) , summarized the flexibility in three main forms, which are Operation flexibility, Product flexibility and Capacity flexibility (LAFOU, et.al., 2016) .
In addition, with the growing global concerns on sustainability issues such as scarcity of natural resources, rapid environmental degradation, unequal balance of social equities and The concept of sustainability has considerably influenced the nature of business activities. As human beings constantly pursuing higher life quality, manufacturing firms encounter a pressing challenge on producing more products whilst using less resources as well as less pollution emitted and waste generated (CHEN and CHEN, 2016) . Pursuing more environmentally friendly products and business operations, and being socially responsible would improve operational efficiency (Woschke and Haase , (2016) and generate competitive advantage (HAMIA, MUHAMADB, and EBRAHIM, 2015) . Environmental conscious and socially responsible practices would be source of competitive advantage that leads to increase firm competitiveness and eventually create superior performance (HAMIA, MUHAMADB, and EBRAHIM, 2015) .Thus, greater efforts are required to understand the relationship between sustainable manufacturing flexibility and product innovation radicalness, and their effect on business performance.
Research Framework

3.1Conceptual Model: Constructs and hypotheses
On the basis of the above mentioned literature review, a research model is developed to examine the relationship between product innovation radicalness and extensiveness of flexibility of sustainable manufacturing system in smart factories. In addition, this research examines how the flexibility affects the smart factories performance (outcomes). Figure 1 shows the conceptual framework for the current study. 
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From the conceptual model, the following independent variable, dependent variable and hypotheses were made: Extensiveness of flexibility in sustainable manufacturing system of USA companies in different sectors.
Hypothese H1: The radicalness of product innovations have effects to a greater or lesser degree on the extensiveness of flexibility in manufacturing system in USA companies of different sectors.
Hypothese H2: The extensiveness of flexibility in manufacturing system have effects to a greater or lesser degree on the business performance in USA companies/different sectors; i.e., the effectiveness rate global performance of success (ERGPS) of the product innovations depends on the combination and interaction of the flexibility in manufacturing system of USA companies in different sectors. Next, these procedures are detailed.
Sample and Data Collection
The population of this study was in most innovative companies from the United States specialists. The samples were selected by random sampling technique. Of the 145 specialists in our sample, 120 completed questionnaires were retuned. However, five cases had to be excluded from further analysis due to excessive missing data. Therefore, the present sample comprised of 115 specialists in manufacturing in USA companies/sectors resulting in a response rate of 79 percent.
The number of respondents of this study is sufficient to carry out the analysis. The questionnaire was sent to the respondents through registered mail. The self-administered questionnaire was chosen as the mode for data collection. Respondents were given one month to complete the questionnaire. After one month, emails were sent to remind the respondents that the questionnaire should be sent out to the researchers. 
Conceptual Model Verification: Results and Underlying Analyses
The results and underlying analyses are structured according to the following phases: 
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Figure 3 sustainable manufacturing system carries a significant potential to foster the environmental sustainability, but that this potential is highly context dependent. On the other hand, the Chemical industry is highly innovative and its new products are important in stimulating innovation and in other industrial sectors. In fact, Rising advancements in manufacturing sectors force manufacturers to rethink and redesign their existing systems in order to cope with the challenges that emerged with globalization and environmental concerns. An increase in customer awareness and pressures from stakeholders shifted manufacturers' focus; no longer were financial benefits the primary concern in the contemporary business environment (SHANKAR, KANNANAND, and KUMAR, 2017).
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Final words
This research aims to verify the relationship between product innovation radicalness and extensiveness of flexibility of sustainable manufacturing system in most innovative companies. Furthermore, this research examines how the flexibility affects the smart factories performance (outcomes). The study was tested in most innovative companies of different sectors from the USA in the period 2011 to 2017. Of the results analysed, by far the most important factor is the management style. A clear need here is that management should provide strong support for products radical innovation needs and to be able to create an atmosphere of trust, co-ordination and control. A survey was developed for USA companies (Survey) in a static context, which may represent a limiting factor. Therefore, it is recommended to reproduce and replicate the model in companies from other countries in order to confirm the results. It is also recommended that the practices of radicalness innovation dimensions should be extracted from the state of the art, but strongly confirmed by the state of practice, by the judgment of other experts (from other countries), taking into account that values, beliefs, cultures and experiences are determinants in the assessment, which can overturn the effects on the results.
